Background-Eating food away from home and restaurant consumption have increased over the past few decades.
Introduction
Away-from-home food consumption, in particular fast food, has been associated with higher total energy intake and higher intake of fat, saturated fat, carbohydrates, sugar, and sugarsweetened beverages, and lower intake of micronutrients and fruits and vegetables. [1] [2] [3] [4] [5] [6] Also, studies have found associations between fast-food consumption and body weight. 1, 5, [7] [8] [9] Several studies have documented increases in away-from-home consumption patterns and expenditures, particularly from fast-food sources, over the past several decades. [10] [11] [12] [13] [14] [15] As a percentage of total daily caloric intake, between 1977-1978 and 1994-1996 , consumption of away-from-home food increased from 18% to 32% among all individuals aged ≥2 years. 10 The contribution from fast food increased from 2% to 10% for children and from 4% to 12% for adults. From full-service restaurants, the share of calories increased from 1% to 4% for children and 4% to 10% for adults.
Between 1977-1978 and 1994-1996 , the percentage of total daily energy from fast-food restaurants increased from 6.5% to 19% among adolescents and from 14.3% to 31.5% among young adults. 11 Recent evidence for children 12 showed that fast-food and full-service restaurant sources contributed 13% and 5%, respectively, of daily energy intake for children aged 2-18 years in [2003] [2004] [2005] [2006] , up from 10% and 4% in 1994-1998. For adults, the mean number of commercially prepared meals consumed weekly increased from 2.5 in 1987-1992 to 2.8 in 1999-2000, and the odds of eating commercially prepared food less than once a week and more than three times per week increased by 40%. 13 Further, consumers spent $415 billion on away-from-home food, in 2002, up 58% from 1992. 14 Evidence for adolescents from 1999 to 2004 showed that frequent (≥3 times per week) fast-food consumption increased from 19% to 27% for girls and 24% to 30% for boys. 15 Evidence on more-recent changes is limited and much of the previous research focused on either away-from-home food, commercially prepared foods in general, or only on fast food. Additionally, previous studies have often focused on prevalence/frequency rather than measures of total caloric intake, particularly among consumers from such sources.
The current study aimed to document recent changes from 2003-2004 to 2007-2008 in the patterns of consumption from both fast-food and full-service restaurant sources for children, adolescents and adults. Changes over time were assessed by gender, ethnicity and SES, and in terms of location of consumption. Finally, multivariate analyses were used to examine demographic and socioeconomic characteristics associated with the prevalence of fast-food and full-service restaurant consumption and daily caloric intake from these sources.
Methods

Data and Variables
Dietary recall data were drawn from the participants in the National Health and Nutrition Examination Survey (NHANES) 2003-2004, 2005-2006 and 2007-2008 . NHANES is an ongoing survey based on a complex multistage sampling design nationally representative of the civilian non-institutionalized U.S. population. A complete description of the datacollection procedures and survey design are provided online. 16 Three age groups were examined separately: children aged 2-11 years, adolescents aged 12-19 years, and adults aged 20-64 years. Changes in consumption were examined for subpopulations by gender, race (non-Hispanic white, non-Hispanic black, and Hispanic; other racial subpopulations were not examined due to small sample sizes) and by income. Low income was defined (for individuals within families) as <130% of the federal poverty level (FPL), middle income as 130%-300% of the FPL, and high income as >300% of the FPL.
Information on consumption was based on the 24-hour dietary recall data in NHANES for which respondents reported on all food and beverages consumed in the prior 24 hours. Caloric and nutritional content of food and beverages in NHAHES was assessed according to the U.S. Department of Agriculture Food and Nutrient database. Data from Day 1 collected by trained dietary interviewers in a mobile examination center (MEC) were used. Survey participants aged ≥12 years completed the dietary interviews on their own; proxyassisted interviews were conducted with children aged 6-11 years; and proxy respondents reported for children aged <6 years.
Survey respondents were asked about the source of each food and beverage item obtained (e.g., a store; restaurant fast food/pizza; restaurant with waiter/waitress; bar/tavern/lounge; restaurant with no additional information; child care center; vending machine). In this study, fast-food restaurant was defined to include: restaurant fast food/pizza. Full-service restaurant was defined to include: restaurant with waiter/waitress, bar/tavern/lounge, and restaurant no additional information. Respondents were also asked whether they consumed the food and beverage item at home or away from home. From these two questions, the source and location of intake for each food or beverage item were determined based on whether it was from: (1) a fast-food restaurant (eaten away from home or at home); and (2) a full-service restaurant (eaten away from home or at home).
Statistical Analyses
All statistical analyses were undertaken using STATA 11.1, and weights were used to adjust for the NHANES complex sampling design. Given that the dietary recall data were obtained from the MEC-examined sample people, the MEC sample weights were used. For each of the fast-food and full-service restaurant sources, the prevalence of consumption, mean daily energy intake in kilocalories (kcal), and mean daily energy intake (kcal) conditional on consumption (that is, among consumers) from the given source was examined, and changes over time were tested. The contribution of fast-food and full-service consumption to daily total energy intake (TEI) also was examined.
Multivariate regressions of the prevalence of consumption were estimated using logistic regression models and ORs, and the set default 95% CIs were reported. Models of energy intake conditional on consumption were estimated using ordinary least-squares regression analysis. The multivariate regression analyses controlled for age, gender, race (white, black, Hispanic, other), marital status (married, never married, separated, divorced, widowed), the number of individuals in the household, income (low, middle, high), education (less than high school, high school, some college or vocational school, college or more), intake day (weekend/weekday), and survey wave (2003-2004, 2005-2006, 2007-2008) . Table 1 shows that, in 2007-2008, 33% of children, 41% of adolescents and 36% of adults consumed foods and/or beverages from fast-food restaurants, and their respective mean caloric intake was 191 kcal, 404 kcal, and 315 kcal down by 25% (p≤0.05), 3%, and 9% By place of consumption, in 2007-2008, children were more likely to consume fast food at home than away from home, whereas away-from-home versus at-home consumption was more prevalent among teens. However, the differences in prevalence and daily caloric intake for fast food were not significantly different by place of consumption for either children or adolescents. However, children and adolescents had significantly lower prevalence and overall daily caloric intake from full-service restaurants consumed at home versus away from home. Among adults, consumption prevalence and intake were significantly higher for both fast-food and full-service restaurants when consumed away from home compared to at home.
Results
Recent Changes in Daily Caloric Intake from Fast-Food and Full-Service Restaurants
Although the prevalence of full-service restaurant consumption among children and adolescents was substantially lower than fast-food restaurant use, it was nonetheless nontrivial at 12% for children and 18% for adolescents, in 2007-2008, with average daily intake among consumers of 683 kcal for children and 910 kcal for teens. Among adults, approximately one quarter (27%) consumed from full-service restaurants daily in 2007-2008, obtaining, on average, 1032 kcal. There were no significant changes in full-service restaurant use or intake overall across age groups, but there were some reductions for children and adolescents for consumption at home.
In relative terms, based on contributions to daily TEI, 10%, 17% and 13%, on average, came from fast-food restaurants, in 2007-2008, among children, adolescents and adults, respectively, and among those who were consumers, fast-food intake accounted for 31%, 42% and 37% of TEI. This contribution remained fairly flat across all age groups except for a change in contribution to TEI among children from Appendixes A and B (available online at www.ajpmonline.org) show that for children aged 6-11 years and male children there were significant reductions in overall caloric intake (-27%) from fast food and intake conditional on fast-food consumption was significantly lower for males (-14%) between 2003-2004 and 2007-2008 . White children had a 29% reduction in caloric intake from fast-food restaurants overall and a 15% reduction among consumers. No significant changes were found by subpopulations of children for intake from full-service restaurants. For adolescents and adults, there were no changes identified in fastfood caloric intake for any of the subpopulations. However, among those who ate at fullservice restaurants, intake was significantly lower between 2003-2004 and 2007-2008 among female (-19%) and low-income (-25%) adolescents and overall caloric intake from full-service restaurants was 19% lower among adult women.
Multivariate Associations with Prevalence and Intake
Appendixes C and D (available online at www.ajpmonline.org) show that men were more likely to consume from restaurants and both adolescent boys and men had higher daily caloric intake from these sources than girls/women. The likelihood of restaurant consumption did not differ between younger (aged 2-5 years) and older (aged 6-11 years) children, but among consumers caloric intake was higher among older children from both fast-food (+236 kcal) and full-service (+264 kcal) restaurants. Older adolescents (aged 14-19 years) had a higher prevalence of consumption from fast-food (+65%) and full-service (+48%) restaurants and consumed an additional 146 kcal and 222 kcal from these respective restaurant sources compared to those aged 12-13 years.
Young versus middle-aged adults were significantly more likely to consume from fast-food restaurants and had higher caloric intake (+123 kcal). Older versus middle-aged adults were less likely to consume from fast-food or full-service restaurants and reported significantly lower daily caloric intake. Living in larger households was associated with lower prevalence of consumption from full-service restaurants (adolescents and adults) and higher prevalence of fast-food consumption (adults only).
There were no ethnic associations with fast-food consumption among children. Black adolescents (+29%) and adults (+49%) were more likely to consume fast food compared to their white counterparts, although ethnicity was not associated with the magnitude of daily caloric intake. Across all age groups, blacks compared to whites were consistently less likely to consume food from full-service restaurants: 47%, 60% and 36% lower likelihood among children, adolescents and adults, respectively, and daily caloric intake was lower for black adolescents.
Among children aged 2-11 years, having parents with a college education versus those with less than a high school education was associated with a 36% lower likelihood of fast-food consumption, whereas having more-highly educated parents was associated with higher likelihood of consumption from full-service restaurants. Children from high-versus lowincome families were 59% more likely to consume fast food and almost twice as likely to consume from full-service restaurants. There were no socioeconomic associations with adolescents' fast-food consumption, although full-service restaurant consumption prevalence was higher for adolescents from higher-educated and higher-income families. Compared to those who had not completed high school, high school-educated adults were 24% more likely to consume fast food. Middle-and higher-income adults were more likely to consume from restaurants; although, among those who consumed, high-income adults consumed 71 fewer calories per day from fast food compared to their low-income counterparts.
The results from additional controls show that children were 70% more likely to consume from a full-service restaurant and report higher caloric intake on the weekend days versus weekdays. Adolescents were 31% more likely to consume from both fast-food and fullservice restaurants on a weekend versus weekday with intake higher from full-service restaurants. Adults, on the other hand, were less likely to consume fast food on the weekend, suggesting that fast-food consumption patterns may be associated with preferences for quick service during the work week. Fast-food caloric intake among children was estimated to be 
Discussion
This study used data from NHANES 2003 NHANES -2004 NHANES through 2007 NHANES -2008 to examine changes in fast-food and full-service restaurant consumption and associations with demographic and socioeconomic characteristics. Results showed that among children there was a recent 25% reduction in the total average daily caloric intake from fast-food restaurants and a 12% reduction in average daily caloric intake with reductions for older (aged 6-11 years), male, and white children. There were no recent changes in fast-food intake for adolescents or adults in general, nor among any of the subpopulations based on age, income, or race/ ethnicity.
Overall, for children, adolescents and adults there were no changes between 2003-2004 and 2007-2008 in the average daily calories consumed from full-service restaurants, although there were reductions for female and low-income adolescents and for women. Adolescents remained the most prevalent fast-food consumers and had the highest energy intake from fast food. On average, prevalence of consumption and caloric intake from full-service (all age groups) and fast-food (adults only) restaurants was greater when consumed away from home compared to at home.
In 2007-2008, one third of children aged 2-11 years consumed fast food daily, and while down from 39% in 2003-2004, this figure remains higher than the prevalence reported from the mid-1990's of 25% for children aged 4-8 years and 26% for those aged 9-13 years. 4 Among adolescents, prevalence was slightly higher at 41% in 2003-2004 through 2007-2008 compared to data for youth aged 14-19 years reported to be 39% in the mid-1990s. 4 Overall, in 2007-2008, TEI from fast-food and full-service restaurants, respectively, was 10% and 4% for children aged 2-11 years and 7% and 17% for adolescents aged 12-19 years.
Previous research showed that as a percentage of TEI, the contribution from fast-food and full-service restaurants, respectively, increased from 2% to 10% and 1% to 4% from 1977-1978 to 1994-1996 for children aged 2-17 years. More-recent evidence showed a further increase in TEI from fast-food sources for children aged 7-12 years, from 9% in 1994-1998 to 11% in 2003-2006. 12 In comparison, the study results in this paper show a recent decrease among children in the contribution of fast food to TEI from For adolescents, over the study period, fast-food consumption remained persistently prevalent (41%) and contributed 17% of TEI, on average, overall and 42% of TEI, on average, on days when fast food was consumed by adolescents. In 2007-2008, 36% and 27% of adults consumed from fast-food and full-service restaurants daily with no recent changes in intake since [2003] [2004] . The contribution to TEI from these sources was generally unchanged compared to the data from 1994-1996. 10 The multivariate regression analyses showed that the likelihood of consuming from fastfood restaurants was greater for black and high school-aged adolescents but was not associated with SES. Black adults also were more likely than their white counterparts to consume fast food. Higher-income children and adults were more likely to consume from fast-food restaurants but children with more-highly educated adults in the household were less likely to do so. The likelihood of full-service restaurant consumption but not the extent of caloric intake was consistently associated with higher SES among all age groups. Further, blacks across all age groups were consistently less likely to consume from full-service restaurants. However, among consumers, sociodemographic and economic characteristics were generally not associated with the extent of calories consumed from restaurant sources.
This study was subject to some limitations. First, the 24-hour dietary recall data were obtained via self-report and are subject to error -such data have been shown to be subject to under-reporting 17, 18 and therefore, the estimates of average daily caloric intake may be considered as lower bounds. Second, a single 24-hour dietary recall may not precisely capture longer-term consumption patterns. 19 Third, the measurement of restaurant types may have been subject to classification error. Fourth, the multivariate regression analyses are limited by the cross-sectional design of the NHANES data which does not permit assessment of causal relationships. Finally, the 2009-2010, the 24-hour dietary recall data from NHANES were not available at the time of this study, and future research should continue to monitor changes in fast-food and full-service restaurant consumption.
The per capita availability of limited-service and full-service restaurants increased by 12.3% and 7.4%, respectively, between 2002 and 2007. 20, 21 In 2007, sales at limited-service restaurants reached $183 billion and were $192 billion for full-service restaurants; both up by roughly one third from 2002. 20 The inflation-adjusted cost of consuming from either limited-service or full-service restaurants was shown to be relatively constant over the 2000s (22) . In addition, fast-food advertising exposure increased substantially between 2003 and 2009, particularly among teens, and is the most prevalent category of foods ads on TV seen by both children and teens 23, 24 and research documents the poor nutritional content of fast foods advertised to children. 25 The availability of fast-food restaurants is found to be greater in lower-income and minority neighborhoods 26 and such restaurants are also shown to cluster around schools, particularly high schools. 27, 28 The ubiquitous presence and promotion of restaurants in the U.S. highlights the importance of understanding patterns of consumption and implications for dietary intake. Continued monitoring of consumption patterns is important to assess whether the recent reductions among children and the leveling off among adolescents and adults reflect a potential reversal from previous trends in restaurant consumption or whether they may be only a temporary change reflective of the recent recession. 29 Overall, the multivariate results from this study suggest that populations from all socioeconomic and demographic groups would benefit from policies aimed at improving dietary choices to reduce caloric intake when consuming food and beverages from fast-food and full-service restaurants.
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